We have characterized by T, fingerprint analysis several defective interfering (DI) double-stranded RNAs of the simple yeast virus ScV. A common sequence of about 0.5 to 0.6 kilobase pairs, including both 3' termini of the parental RNA, was present in each DI RNA. Several DI RNAs had novel T, oligonucleotides not present in their parental RNA.
Saccharomyces~cerevisiae has a simple double-stranded (ds) RNA virus (ScV) with two, separately encapsidated dsRNA's (4, 10) . Like other fungal viruses (17) ScV exhibits only a latent infection. The larger viral dsRNA (L) encodes the major capsid protein (14) . The smaller (M) encodes a toxin ("killer factor") lethal to strains without ScV-M (S. cerevisiae virus-M-containing) particles (1, 16; K. A. Bostian et al., Cell, in press). L and M have no detectable sequence homology (2), and ScV-M particles are dependent on ScV-L particles for the synthesis of their capsid protein (8, 11) . Deletion mutations of M result in defective-interfering (DI) particles containing fragments of M (ScV-S particles) (2, 7; this work). ScV-M and ScV-S particles are equally dependent on products of the nuclear genome for their replication, products not necessary for the replication of ScV-L particles (19, 20) . ScV-S RNAs are derived from M by internal deletion, sometimes followed by tandem duplication (2, 7), and they diverge in sequence from their parental RNA (2), as do the RNAs of animal viruses replicated in persistent infections (13) .
In the present work we utilize two-dimensional gel electrophoresis of T, oligonucleotides to characterize several S RNAs, including three independently derived S RNAs from parental strains with different genetic backgrounds. The dsRNA's were phenol extracted and purified by CF11 chromatography and agarose gel electrophoresis (2, 3). The sizes of dsRNA's were determined by electron microscopy and by CH3HgOH agarose denaturing gel electrophoresis (2). The two new S dsRNA's examined were S14, of 0.78 kb (kilobase pairs), from strain L014 (M. Vodkin); and S733, of 0.77 kb, from strain K733 (R. Wickner). The S dsRNA's were present in ScV particles with a density in CsCl of 1.36 g/ml. ScV-L particles had a density of 1.42, and ScV-M particles had a density of 1.37 g/ml.
We have fingerprinted four of these dsRNA's: Sl(a) from strain T132B NK3; Sl(b) from strain T132B NK1; S14, and S733. These are compared with M from strain T158D SK and with a previously published T, fingerprint of S1 from strain T132B NK3, Sl(c). Uniformly 32P04-3-labeled dsRNA was purified and digested with RNase T, as previously described (2, 3), and the products were separated by two-dimensional polyacrylamide gel electrophoresis (5, 6) . The resolution of the two-dimensional gel system is greater than that of the cellulose acetate-homochromatography system previously used (2). We have adopted a new numbering system for both S and M. Figures 1 and 2 depict only the resolvable large T, oligonucleotides, and Table   1 gives the pancreatic digestion products ofthose large T, oligonucleotides of M present in one or more S dsRNA's.
All four S dsRNA's are clearly derived from M. Sl(a), -(b), and -(c) have a minimum of 19 large T, oligonucleotides of M; S14 and S733 have 17. Each dsRNA has both of the 3' T, oligonucleotides of M (oligonucleotides 5 and 13 or 54 of S and 43 and 13 or 44 of M). Therefore, all appear to be the result of internal delection of M, followed by tandem duplication in the case of S1 (2, 7). Three of the four S dsRNA's have large T, oligonucleotides not present in M. Of those novel T, oligonucleotides previously observed in S1 [2, shown in Sl(c)], Sl(b) has preserved all three (no. 3, 8, and 20) and added two more (the two T, oligonucleotides in spot 4). S1(a) has lost all three. S1(b) has lost one of the 21 T, oligonucleotides originally derived from M [no. 44 of S1(a) or Sl(c)]. S14 is slightly larger than S3 (50 to 100 base pairs), but it clearly arose from M in an event very similar to that which generated S3. S14 has Among the four DI RNAs analyzed, of which three are independently derived, there is a core of some 12 large T1 oligonucleotides from M that are present in each S (Table 1) , including both 3' T, oligonucleotides of M. Each of the S dsRNA's thus appears to be the result of the internal deletion of M, as suggested for S3 (7) . Furthermore, this deletion seems to occur in a roughly similar place in each case. The complexity of the original S dsRNA derived from M can, in each case, be approximated by the expression C = N/(0.24)(1-0.24)n-1, where N is the number of T1 oligonucleotides of size n or larger and 0.24 is the frequency of G residues (2). This figure is about 0.65 to 0.80 kb in each case, which agrees well with the size of S3, S14, and S733 (0.7 to 0.8 kb). The core sequence corresponds to about 0.5 to 0.6 kb. There also appears to be a size constraint in the formation of DI RNAs, since there are only the two size classes: that of S3 and that of Si, the latter being a tandem duplication of the former. At least some animal virus DI RNAs are also generated by deletion (15) .
A simple model can account for both deletion and tandem duplication. ScV RNA replication appears to be similar to that of reovirus (9, 12, (AU)2-3C3U810
(AU)4(AC)GC3U3 (A3C)(A2C)(AG)(AC)2C a T1 oligonucleotides are numbered as in Fig. 1 Sl(b) is S1 dsRNA analyzed on 1 June 1978 from T132B NK1. Sl(a) is Si dsRNA analyzed on 1 December 1978 from strain T132B NK3. S14 is S14 dsRNA from strain L014. S733 is S733 dsRNA from strain K733, and M is M dsRNA from strain T158D SK. without releasing the plus strand, the transcriptase could then associate with a second molecule of S present in the particle (or with the same molecule of S) and continue plus-strand synthesis, making a tandemly duplicated plus strand. In both deletion and duplication, a replicase would synthesize the virus minus strand. Since tandem duplication of L-, M-, and Sl-sized DI RNAs is not observed, the presence of two molecules of a dsRNA in one particle may be a prerequisite for tandem duplication. Two molecules of L (4.5 kb)-, M 
